Mosaic pattern of maternal and paternal keratinocyte clones in normal human epidermis revealed by analysis of X-chromosome inactivation.
During early development of the female embryo, one X-chromosome is randomly inactivated in each cell. As a result of growth, migration, and differentiation, the adult female becomes a mosaic of cells with either the paternal or the maternal X-chromosome inactivated. It is not known what structure the X-chromosome inactivation pattern has in skin of normal individuals. We investigated normal skin from four healthy females, heterozygous for the HUMARA microsatellite on the X-chromosome. Following careful microdissection, DNA from adjacent epidermal samples consisting of approximately 35 basal keratinocytes was digested with the methylation-sensitive enzyme HpaII. The inactivated X-chromosome remained intact due to extensive methylation. The enzyme-digested DNA was amplified using polymerase chain reaction and fragments were analyzed for size. Through examination of adjacent samples and consecutive sections, we found normal human skin to be composed of a fine mosaic of tiles with either maternal or paternal X-chromosome inactivated. The sizes of these tiles were between 20 and 350 basal cells. The method described has the potential to resolve the clonal status in normal as well as pathologic conditions.